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MEPICAL MATRRTAT. HANm.mn SXSIBMS 

i 

REFERENCE TO CO-PENDING appltp attox^ 

5 The entire subject matter of U.S. Provisional application serial number 60/421,781 filed October 29, 2002 
and entitled DEVICE AND METHOD FOR CONTROLLED EXPRESSION OF GASES FROM 
MEDICAL FLUIDS DELIVERY SYSTEMS is incorporated by reference. 

The entire subject matter of U.S. Provisional application serial number 60/428,942 filed November 26, 
10 2002 and entitled BLOOD TREATMENT CONTROL SYSTEM is incorporated by reference. 

The entire subject matter of U.S. Provisional application serial number 60/464,659 filed April 23, 2003 and 
entitled DISPENSING SYSTEMS is incorporated by reference. 

15 The entire subject matter of U.S. Provisional application serial number 60/482,725 filed June 27, 2003; and 

entided MEDICAL TREATMENT CONTROL SYSTEM is incorporated by reference. 

* 
i 

The entire subject matter of PCT Patent application filed October 28, 2003 under serial number 
PCT/CAO3/01645, entitled DEVICE AND METHOD FOR CONTROLLED EXPRESSION OF GASES 
20 FROM MEDICAL FLUIDS DELIVERY SYSTEMS, and designating the United States, is incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

25 1 . FIELD OF THE INVENTION 

Hie presentiinvention relates to die management of medical treatments. 



1 



2. DESCRIPTION OF THE RELATED ART 

There has bee* in recent years, tremendous changes in the way in which patients are treated. Most social 
Medicare systems have been changed to improve productivity. These changes have not occurred, however, 
without problems. A recent heart hing transplant surgery went horribly wrong because of a relatively 
minor oversight- a mismatch in the blood type of the donor and recipient patients. This event is 
overshadowed by accounts of patients being given the wrong medication. This suggests the need for 
improvedmonitoring of patients and their treatments to be sure they are given proper medications and/or 
medical procedures, given the specific, and perhaps unique, needs of each patient. 

It is an object of the present invention to provide a novel medical treatment management system. 

SUMMARY OF THE INVENTION 

In one of its aspects,,** present invention provides a system for the collection, treatment and delivery of 
an autologous blood sample, comprising a first syringe having a first body portion, a first" sample transfer 
portion having a first syringe inlet for drawing an untreated blood sample fiom a patient and a first syringe 
outlet for dispensing the untreated blood sample; a blood sample treatment chamber having a chamber inlet, 
the first syringe outlet being operable to establish a dedicated first fluid coupling with the chamber inlet to 
dispense the untreated blood sample to the blood sample treatment chamber, the blood sample treatment 
chamber having a chamber outlet for dispensing a treated blood sample following treatment; a second 
syringe having a second body portion and a second sample transfer portion, the second sample transfer 
portion having a passage with a first access location which is operable to form a dedicated second fluid 
coupling with the chamber outlet, the second body portion having a second syringe outlet, the passage 
having a second access location for fluid communication with the second syringe outlet, releasable lock 
means for forming a locked third fluid coupling between the second access location and the second syringe 
oudet, the lock means being operable in response to a release signal to release the third fluid coupling, the 
second syringe outlet being operable when released from the third fluid coupling to form a fourth fluid 



coupling with a blood sample delivery unit 



In one embodiment, identification means is provided for identifying an originating patient for tbe undated 
blood sample, verification means for verifying a match between the originating patient and the treated 
blood sample, and release signal generating means for generating a release signal in response to a positive 
verification by the verification means. 



The identification means and/or the release signaI generatmg means may fee ^ ^ ^ ^ ^ 
body, on the second sample transfer portion or on an external article. The external article may worn, 
carried, attached or ingested by the patient, snch as a pinned or self adhesive label, or a coated objeci, and 
the like. Preferably, the external article contains a removable portion containing andit data relating to the 
patient and/or the treated blood sample. The external article may be conveniently provided as a wrist band 
to be worn by the originating patient 



In one embodiment, the verification means includes comparison means for comparing originating patient 
identity data with the treated blood sample identity data, signal receiving means to receive one or more 
signals associated with, or some cases containing, the originating patient identity data and/or the blood 
sample identity data, and memory means for storing the patient identity data and the treated blood sample 
identity data. The memory means stores time value data to determine at least one time value related to a 
predetermined event including or between an untreated blood sample collection event and a treated blood 
sample delivery event " ~ 



The time value may also, if desired, include at least one elapsed time value between two predetermined 
events including or between the untreated blood sample collection event and the treated blood sample 
delivery event. In this case, the verification means may be operable to prevent release of the locked third 
fluid coupling when'the elapsed time valve has exceeded a predetermined elapsed time maximum value. 
The verification means may also function in association with a blood treatment unit to treat the blood 
sample in the blood sample treatment chamber. In this case, the verification means may be operable to 
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prevent treatment of the blood sample when the elapsed time valve has exceeded a predetermined elapsed 
time maximum value. 



In one embodiment, the verification means is operable to verify a match between the untreated blood 
sample in the first syringe and the originating patient The first syringe is assigned a first syringe identity 
code which is representative of the untreated blood sample therein, and the originating patient is assigned 
an originating patient identity code which is representative of the originating patient, wherein the first 
syringe and originating patient identity codes include related or common data. The first syringe identity 
code may also include a first time value representative of the time of untreated sample collection from the 
originating patient and/or verification thereof. The second syringe is also assigned a second syringe 
identity code, which is representative of the treated blood sample therein. The second syringe identity code 
may also include a second time valve representative of the time of the heated sample delivery thereto from 
the blood sample treatment chamber and/or verification thereof. 

15 In one embodiment, the identification means includes a first signal emitting means for emitting a first 
signal carrying untreated blood sample identity date and a first signal receivmg means to 
signal. The first signal emitting means znay conveniently be located on the first syringe. The identification 
means also includes a second signal emitting means for emitting a second signal carrying the treated blood 
■ sample identity data and a second signal receiving means to receive the second signal and the second 
20 signal emitting means may be conveniently located on the second syringe. 

in one embodiment, the first body portion of the first syringe includes an untreated blood sample receiving 
chamber and the first sample transfer portion includes a passage joining the untreated blood sample 
receiving chamber with the first syringe inlet and the fet syringe outlet, and first syrmge inlet valve means 
25 for control.ing the flow of blood through the first syringe inlet. In this case, the first syringe inlet valve 
means includes a septum, further comprising a complementary penetrating member located < 
intermediate to the external blood collection article and in an engaged position therewith. 



ion or 



4 



If deafred, the a^ona ^ ^ ^ ^ tatmd rat onttet to ^ ^ 

for expelling one or more gas consdtuents is the treated blood sample. 
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actuating element has a distal end region which is configured to engage the bevelled distal end of the 
second outlet end portion. The distal end region of the second valve actuating element is angled to nest 
with the bevelled distal end of the second outlet end portion when the valve element portion is engaged 
with the valve sea, portion. Thus, the second valve actuating element is arranged to travel along an outside 
surface of the seoond oudet endportion as the valve portion is displaced relative to the valve sea.portion. 
A collar member is located within the housing, the collar member including a chamber to receive the 
second outlet end portion to form the third fluid coupling. The second valve actuating element includes an 
abutment flange extending outwardly therefrom, the abutment flange being operable to abut a designated 
location in the chamber when the second syringe outlet is removed from die chamber. 



In one embodiment, the -leasable lock means includes a barrier member positioned adjacent the second 
access location and moveable between a locked position in which the barrier member engages the second 
oudet end portion, and a release position in which the barrier member is retracted from the second outlet 
end portion. The bamer member is biased to the release position and a brace means for bracing the barrier 
15 in the locked position, wherein the brace means is releasable in the presence of a predetermined current. 

In another of its aspects, the present invention provides a material dispensing device, comprising a material 
container portion and a material transfer portion, the material transfer portion including a passage for the 
transfer of materials to andfromthe material contanrer portion, me passage havmg a first access location in 

20 fluid communication with the material container portion and a second access location, and second access 
location control means for controlling the flow of material through the second access location, the second 
access location control means including a penetrable septum which is operable in an unpenetrated condition 
in which the passage is closed and a penetrated condition in which the passage is open, and a third access 
location, the third access location including a means for forming a dedicated fluid coupling with a medical 

25 materials dispenser. 



The material container portion may be is integrally formed with or separable from the material transfer 
portion. 



6 



In one embodiment, the septum includes a block of resilient material, having a diameter and a depth, 
wherein the depth approximates the diameter. A septum housing portion contains the septum and a 
penetrating member is provided for penetrating the septum. The penetrating member is associated wife a 
5 flange which is engageable with the septum housing portion, preferably in a form which is complementary 
with an outer surface on the housing portion. The penetrating member may be provided in a number of 
forms including a hollow or grooved spike member. 

In one embodiment, a locking arrangement is provided to control access to the septum. In this case, the 
10 septum is located adjacent an end flange, the end flange having an opening with a predetermined cross 

section to match the cross section of the spike member. The septum has an inner septum passage adjacent 
the end flange, and at least one lock or preferably a pair of lock members is movable between an operable 
position to obstruct the inner septum passage and an inoperable position, the lock member further including 
displacement means for displacing the locking member to the inoperable position by the presence of the 
1 5 spike member of a minimum lateral dimension in the inner septum passage. Each lock member has an 
outer lock flange and wherein, in the operable position, the lock flanges overlap one another. The 
displacement means includes a shank portion located on each lock member adjacent the outer lock flange, 
the shank portions arranged to lie adjacent one another in the inner septum passage in the operable position, 
the shank portions being movable to the inoperable position when the spike member of minimum lateral 
20 dimension is introduced between the shank portions. 

In yet another of its aspects, there is provided a material dispensing device, comprising a chamber and an 
outlet, valve means for controlling the oudet, the valve means including a penetrable septum which is 
operable in an impenetrated condition in which the chamber is closed and a penetrated condition in which 
25 the chamber is open, the septum including a block of resilient material having a diameter and a depth, 
wherein the depth approximates the diameter, an end flange, the end flange having an opening with a 
predetermined cross section, and a penetrating member for penetrating the septum to open the chamber, the 
penetrating member having a matching cross section which matches the cross section of the opening in 
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close fitting relationship therewith, wherein the opening prevents access to the septum by penetrating 
members without the matching cross section. 



In still another of its aspects, there is provided a material dispensing device, comprising a chamber and an 
outlet, valve means for controlling the outlet, the valve means including a penetrable septum which is 
opemblemanunpenetmtedconditionmwhichmecl^^ 

the chamber is open, the septum including a block of resilient material having a diameter and a depth, 
wherein the depth approximates the diameter, the septum having an inner septum passage, at. least one lock 
member movable between an operable position to obstruct the inner septum passage and an inoperable 
position, the lock member further including displacement means for displacing the locking member to the 
inoperable position by the presence of a penetrating member of a minimum lateral dimension in the inner 
septum passage. 

In yet another of its aspects, there is provided a device for controlling a medical materials dispenser, 
comprising a control portion, the control portion having a housing with a passage therein, the passage 
forming a first fluid coupling with a delivery outlet portion on the medical materials dispenser, and a 
second fluid coupling with amedical materials te.ep te cle; and releasable lockmg means for locking the 
first fluid coupling, the lock means being operable between a locked condition and unlocked condition in 
response to an actuation signal generated by an external device. 

In one embodiment, the passage includes a gas discharge vent to permit the gas from the medical materials 
dispenser to be discharged there through. The releasable lock means includes a barrier member moveable 
between a locked position in which the barrier member engages me delivery outlet portion and a release 
position in which the barrier member is retracted from the delivery outlet portion. Desirably, the barrier 
member is biased to the release position. In addition, brace means for bracing the barrier in the locked 
position, wherein the brace means is releasable in the presence of a predetennined current 

In still another of its aspects, there is provided a syringe device comprising a syringe body, the syringe 
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body having a first body portion with a cavity formed therein, a plunger in sealed engagement with the 
cavity to form a fluid receiving chamber, the syringe body having a second body portion, the second body 
portion having a passage formed therein, me passage having a first access location in fluid communication 
with the chamber and a second end terminating at a second access location, the passage having a third 
access location, wherein at least one of me second and third access locations includes a penetrable septum 
which is operable in an impenetrated condition in which the passage is closed and in a penetrated condition 
in which the passage is open. 

As a further aspect, the present invention provides a method of monitoring a material sample from a 
patient, comprising the steps of, 

t 

- collecting the sample from the patient with a first collection device; 

- associating the patient with a first signal canning data representative of the sample; 

, - associating the first collection device with a second signal carrying data representative of the 
sample; 

- delivering the sample to a sample treatment chamber; 

- processing the sample to form a processed sample; 

i 

- collecting the sample in a second collection device; 

" the second collection device with a third signal carrying data representative of the 

processed sample; 



comparing the data in the first and third signals to link the processed sample with the patient; and 



thereafter; 

- delivering the processed sample to the patient 

5 As a further aspect, the present invention provides a method of monitoring a material sample from a 
patient, comprising the steps of, 

- collecting the sample from the patient with a first collection device; 

10 - associating the patient with a first signal carrying data representative of the sample; 

- associating the first collection device with a second signal carrying data representative of the 
sample; 

15 - delivering the sample to a sample treatment chamber; 

- processing the sample to form a processed sample; 

- collecting the processed sample in a second collection device; 

20 

- associating the second collection device with a third signal carrying data representative of the 
processed sample; 

- comparing the data in the first and third signals to link the processed sample with the patient; and 
25 thereafter; 

- preventing delivery of the processed sample until a positive association has been made between the 
processed sample and the patient 
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As yet a further aspect, the present invention provides method of monitoring a material sample from a 
patient, comprising the steps of, 

- collecting the sample from the patient with a first collection device; 

" associating the patient with a first signal carrying data representative of the sample; 

- associating the first collection device with a second signal carrying data representative of the 
sample; 

- delivering the sample to a sample treatment chamber; 

- processing the sample to form a processed sample; 

- associating the processed sample with a third signal carrying data representative of the processed 
sample; 

- comparing the data in the first and third signals to link the sample as processed with the patient and 
thereafter; 

- assembling a patient record including the data in one or more of the first, second and third signals. 

The term "treatment device" used herein below is intended to mean a device used directly or indirectly in 
the course of a treatment. It may include devices which actually perform a treatment on the patient or a 
patient-derived sample, or alternatively be an article for performing functions associated with treatments, 
such as carrying or otherwise transferring the sample to or from a treatment Several other examples of 
such treatment devices are described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Several preferred embodiments of the present invention will now be described, by way of example only, 
with reference to the appended drawings in which: 

Figure 1 is a perspective view of a blood treatment system; 

Figure 2 is a sectional view of a first syringe shown in figure 1; 

Figure 3 is a magnified fragmentary sectional view of an end region of the first syringe of figure 2; 

Figures 4a, 4b and 4c are fragmentary sectional views of an alternative end region to that shown in figure 3 

Figure 5 is a fragmentary perspective view of aportion of locking arrangement in the end region of figures 
4a, 4b and 4c; 

Figure 6 is a perspective view of a component used with the first syringe of figure 2; 

Figure 7 is a sequential view of an operation using the first syringe of figure 2; 

Figure 8 is a fragmentary perspective view of a sample treatment chamber of the system of figure 1; 

Figures 9 and 9a are fragmentary sectional views of the sample treatment chamber in figure 8; 

Figures 10 and 1 1 are fragmentary sectional views of the sample treatment chamber in figure 8 in an 
operative position with the first syringe of figure 1 and a second syringe, also of figure 1; 

l 

Figure 12isapartial exploded view ofthefirst and second syringes of figure 1, together with a portion of 
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the sample treatment chamber of figure 8; 



Figure 13 is a perspective sequential view showing installation of the first and seeond syringes on the 
treatment chamber of figure 8; 



Figures 14 . 1 5 and 1 6 are perspective and fragmentary sectional perspective views respectively of the 
second syringe of figure 1 ; 

Figure 17 is perspective view showing alternative assemblies for the second syringe; 

Figures 18 to 23 are fragmentary perspective views of the second syringe or portions thereof; 

Figures 24a, 24b and 25 are fiagmentary sectional and perspective views, respectively, of a portion of the 
second syringe; 

Figures 25a to 25d show an alternative to one component of the second syringe shown in figure 25; 
Figures 26 and 27 are schematic views of a verification portion of the system of figure 1; 
Figures 28 and 29 are schematic views of a verification protocol; and 



Figures 30 to 32 are perspective views of a wrist band as shown in figure 1. in different operative 
positions. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the figures, particularly figure 1, mere is provided a system 10 for the collection, treatment 
anddeliveryofanautologousbloodsample. The system ,0 has a number of components which are used at 
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different stages during the handling of the blood sample. As will be described, the system makes use of a 

first blood sample collection syringe S 1 which used to collect an untreated blood sample from an 

originatingpatient Following blood sample collection, the first syringe SI is connected to a blood 

treatment chamber ,2 which is then delivered to a blood treatment unit shown schemancaDy at 14 in which 

the blood sample is subjected to one or more stressors as, for example, described in PCT appUcation serial 

number PCT/CAO0/01O78 filed September 15, 2000 entitled APPARATUS AND PROCESS FOR 

CONDITIONING MAMMALIAN BLOOD (the entire contents of which are incorporated herein by 
reference). 

Following treannent, the treated blood sample is delivered to a second syringe S2 which then is used to 
deliver the treated sample to the originating patient At one or more critica. stages, Ore system 10 provides 
for a verification check, aimed at reducing the possibility of error, to ensure that the correct blood sample is 
returned to the correct originating patient This is done by matching me blood sample, either in its Seated 
oruuuea te dformorbo,h,wimmeori^ 

sampleidentitydata. To that end, the system 10 is provided with a patient wristband 16 which is capable 
of conununicating with controlling or communication functions in the S 1 syringe and/or'the S2 syringe to 
aid in this verification. 



Even though the description below is in large part focussed on the use of system 10 in the treatment of 
autologous bloodsamples, it be understood mat me systen, its components and alt^^ 
may be used for autologous samples other than blood samples, such as bone marrow or, Jymphatic fluids 
semen, ova- fluid mixtures, otherbodily fluids or othermedical fluids which may or may not be 
"autologous", for example fluid mixtures pemaps confining a patient desired solid sample such as from 
organs, body cells and eel, tissue, skin cells and skin samples, spina, cords. The system may also be used 
25 formemcaltestmg where it is hnportant to ensure mattest^^ 
originating patient 

i 

Referring to figures , and 2, the first syringe S, has a first body portion 20 which provides a cyJindrica, 
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26 fc , dispel 4.^^^^,^^^^^^^^ 

chamber 12. 



Referring to figores 2 and 3 the first syringe inlet 24 c4 the first syringe SI is provided with a first syringe 
MM vn h ,e n e ara2 g f „„^ aeflowofbw ^ tetos ^ ejiiiaM ^ 

~^'«°~^»»«°o**»end>«r.hown„^^^ ^ 
^'^».»ybe.b 1 o.dconeefi.,oni,34rofi g ro e6 ^ 

opposed epdcea 32. 40, one ro pehearot. the !eptn ro on roe syringe S ■ roro roe otherro penebate a septan, on 
the vial 38. 



Blearing to fig» e3 , the bloori oofieofio. de»ice 34 roefcdesabas. 42 supporfingflrope,^ 
roembe^andaftag. 44, which* -^^^.^....^^^ 
hoaringpeefion*. roroise^thep^^^,^^^^^^^ ^ 

46 ,s phoned oppoaite the spfite trod in fluid eoron^coon therowith. Ib. sp*. roay afc. be in nnsnher 
oforoerfo™,^^^^^^^^^ ^^^^^ 
providedw.ro en ro.te.web ..^^^^..^^^^^ 
srofiroeJPatoforotaperiptero.cavh, 50 ro reneive fl« fl.^. 44 » roe bleed coflecrion .»., 34. 

RefeorogtofigtneJ. «» seproro 30 i, prided ro the fom of , hle^ nfroafiien, ^ 52andhae. 
d.aroe to Di and . depth I*, wbereh, the depth Do ^ DL It will be aeen that. 

When roe sp*e 32 ,. in .h. engaged (orpe,,^) ^ with the septum 30, the blood strode (or 
ofirorflrodro.,.^ now flow .hrongb roesp^. In-h^ro. „*« 32 has , depd, wh*h ,s 

equal to or greater than the depth of the sentum u„ 

aepta ot the septum. However, there may also cases where the spike 32 has a 

» 
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^^^^^^^^^^^^^^ 

established between the spike 32 and the ebsmel 223. 

i 

— — ^fc^a. i^w^es^i,,,^^^ 
7" 7 °" Ud ' tas "'— — — i.^.^.a B(bllows 

is^.dwiihapai.o.c.efl^^,^ 
As m flbede S cflbed. lhe — ..^^.^ 

the inner septum passage 64. 

Each of the lock members 72 includes an outer lock IWe 74 »*• i. . r 

ouier lock flange 74 which overlap one another in the operable 

— ^..^^ ^^^^ 72 adjacent 

™ fl ™ 8C '^stldsaaintegiaDyfonned with the end flange d8. The ha 

adjacent one another in the inner septum passase 64 in t h~ n * ui 

passage 64 in the operable position and are movable to the 

inoperable position when the spike of nmiinium btei* di™™- • • 

™™mum lateral dimension is introduced between the shank portions 



Thus, if there is an attempt to access the 



septum passage 64 with an unauthorized small object such as a 
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needle that would otherwise fit through the opening 70, the width of the unauthorized small object will be 
insuf5cient to engage and laterally outwardly displace the shank portions 76. As a result, the over lapping 
lock members 74 remain as barriers to the septum passage 64 upstream thereof On the other hand, a 
properly sized spike engages the shank portions 76 and displaces them a sufficient distance to bring the 
lock members 72 out of the overlap, thereby opening the septum passage 64. 

Referring to figures 1 and 8 to 12, the blood sample treatment chamber 12 has a chamber inlet 80 to form a 
dedicated first fluid coupling with the first syringe outlet 26, in order that the untreated blood sample may 
be dispensed to the blood sample treatment chamber 12. The blood sample treatment chamber 12 has an 
expandable treatment cavity 82 formed by a cover portion 84, a bottom portion 86 and a flexible walled 
portion there between as shown at 88. The chamber 12 also has a gas inlet port 90 for delivery of ozone or 
other stressors to treat a blood sample, a gas outlet port 92 for the discharge of the ozone, and an expansion 
gas exchange port 94, which provides a source of pressure to expand (or vacuum to retract) the chamber 
before (or after) treatment Other features of the treatment chamber can be found in copending U.S. 
Provisional appUcation serial number 60/482,725 filed June 27, 2003 and entitled MEDICAL 
TREATMENT CONTROL SYSTEM. 

The flexible walled portion is made from low density polyethylene (LDPE) containing a small amount 
(about 5%) to of ethylene vinyl acetate and is capable of fransmitting radiation in the UVA, B and C as 
well as infrared ranges. The other components of the treatment chamber 1 2 should also be similarly 
trarisrnissive of radiation of these wavelengths, and particularly the bowl 178 which will receive the blood 
sample during treatment 

The chamber inlet 80 has a female collar portion 100 with a pair of helically oriented passages or grooves 
102 extending through or in its wall to engage a corresponding one or more pins 1 04 extending outwardly 
from the first syringe outlet 26. 

A valve element 106 is located in the channel 22a of syringe Sland biased to a closed position against a* 
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valve seat 1 08 on an end cap 109 which forms the outer end of the first syringe outlet 26. The valve 
element 106 is aligned for abutment with a valve actuating element 1 10 which is positioned in the chamber 
inlet 80. The valve actuating element 1 10 is operable to displace the valve element 106 from its closed 
position against the valve seat 108 to open the fluid coupling. 

The syringe SI is thus interconnected to the chamber inlet 80 by aligning the first syringe outlet 26 with die 
female collar portion 100 so that (he pins 104 engage the helical passages 102. The syringe SI is then 
rotated in the manner shown in figure 13, thus carrying the pins 104 to progress along the helical passages 
102 and downwardly into the female collar portion until such time as the valve element 106 is urged open 
by its abutment with the valve actuating element 1 10. The treatment chamber 12 is also provided with a 
saddle member 1 12 for supporting the syringe SI in the fully engaged position with chamber inlet 20. 

Tie blood sample treatment chamber 12 has a chamber outlet 120 to form a dedicated second fluid 
coupling with the second syringe S2. Referring to figures 1, 14 and 15, the syringe S2 has a second syringe 
body portion 122 and a blood sample transfer portion 124. The blood sample transfer portion 124 has a 
passage 126 with a first access location 128 which is operable to form the dedicated second fluid coupling 
only with the chamber outlet 120 in order that the blood sample, once treated, may be dispensed to the 
second syringe S2 for later delivery to the originating patient 

Referring once again to figures 1, 8, 1 1 and 12, fhe chamber outlet 120 has a female collar portion 140 with 
a pair of helically oriented passages or grooves 142 extending through or in its wall to engage a 
corresponding one or more pins 144 extending outwardly from the second syringe oudet 128. Similarly, a 
valve element 146 is located in the channel 126 and biased to a closed position against a valve seat 148 on 
an end cap 149 forming the outer end of the second syringe outlet 128. The valve element 146 is also 
aligned for abutment with a valve actuating element 150 which is positioned m the chamber outlet 120. 
The valve actuating element 150 is thus operable to displace the valve element 146 from its closed position 
against the valve seat 148 to open tire second fluid coupling. The treatment chamber 12 is also provided 
with a saddle member 152 for supporting the syringe S2 in the folly engaged position with chamber inlet 
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120. 



Referring to figures 8, 9 and 9a, the cover portion 84 has a cap member 160 and a body member 162 
bonded, welded or otherwise fixed thereto at intersection 164. The body member 162 has a flange 166 
5 extending outwardly therefrom with a number of locking passages ,68, each to receive an upward* 
directed tab 170 on a locking skirt ,72, as viewed m figure 8. The skirt 172 has a number of ,ockin g 
flanges 173, each of which is formed by a, ocalline of weakness ,74 in the skirt and a pair of 
ne ig hbouringverticals,o te ,oneofwhichisshownatl76. The ,ower end of each ,ocking flange ,73 
latches on an upper periphery of the bottom portion 86. 



10 



The bottomportion 86 hasabow, ,78 to receive the Wood sample, and an outer waU ,78a extending 
outwardly therefrom. Aring ,80 engages an upright portion of the outer waU 178a and hasa 
circumferentia, bead 180a (figure 9) which is dimensioned to form a seat for the ,ower ends of the locking 
flanges 173. 
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lockh* fl» g . ,73 te. caw , Is2 ^ ^ |q abut a portion of a eW, „,„ 184 tolo 

which the bteod aa^,,. ^rUi. p U^^^ k „ atam ^ ,„ ^ _ ^ 

to ^'^np^m^^^^^^^ ^^.^^^ 

ih. chamber We , 80 ^ ^ ^ ^^^^ wi(h fc ^ 

env^b, n,,,^,, 190 , 192 ^.^^ nft .^^^ 

2S Tl« cu»dm„90 has m op^ I9te „ lt! sM . ^ a„ Mvdy abort diaunc. room te end, whfch 
allows for the blood sample in the conduit 190 to pasa through the opening 190a and travel to the bottom of 
dtemnernoaunen,^^ ™. «««»«», blood a^ ^ b^ b^ . ^ 1M ^ 
•roatnrcnt A mnd^H .Ooiaprowdedror^ 
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expansion gas exchange port 94. 



on 



Referring to figure 9, the flexible walled portion 88 is cylindrical in shape and has an upper periphery 88a 
which is bonded to the body member 162 and a lower periphery 88b which is bonded to the bottom portii 
86 between the outer wall 178a and the ring 180. The flexible walled portion is then folded into the 
unexpanded treatment chamber as shown in figure 9. 

Referring to figures 9 and 10, the cap member 160 is also provided with a spill collection chamber 197 
bounded by inner and outer walls 197a and 197b. Located above the spill collection chamber on the cap 
160 is a spill collection channel 198 outwardly bounded by the outer wall 198a. The spill collection 
channel 198 and the spill collection chamber 197 are joined by a number of regularly spaced passages 199. 
Thus, should any blood spill as a result of die coupling of either the first or second syringes wiih the 
chamber inlet and outlet, the blood will collect in the spill collection chamber. 

Referring to figures 14 to 17, die second syringe body portion 122 has a cylindrical cavity which in 
cooperation with a plunger provides a sample receiving chamber 200. The second syringe body portion 
122 has a second syringe outlet 202 having an outer sleeve portion 204 encircling an inner male portion 
206. The passage 126 of the blood sample transfer portion 124 has a second access location 210 for fluid 
communication with the second syringe outlet 202. 

The second syringe outlet 202 and the blood transfer portion 124 are further provided with releasable lock 
means shown generally at 220 for forming a locked third fluid coupling between the second access 
location 210 and the second syringe outlet 202. As will be described, the releasable lock means 220 is 
operable in response to a release signal to release the third fluid coupling. When so released, ihe second 
syringe oudet 202 is operable to form a fourth fluid coupling with a fluid fitting on a common blood sample 
delivery unit with a complementary LUER or similar fitting, such as the needle 222 as shown in figure 1 7. 

Referring to figure 18, the second syringe oudet 202 includes second syringe oudet valve means generally 
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shown at 230 for controlling the flow of the blood sample there through. Referring to figures 21, 22, the 
second syringe outlet valve means 230 includes a valve element portion 232 and a valve seatportion 234, 
and actuating means generally shown at 236 for actuating the valve element portion 232 relative to the ' 
valve seatportion 234. As will be described, the actuating means 236 is operable to displace the valve 
element portion 232 in different directions when the second syringe body portion 122 is either engaged or 
disengaged with the blood sample transfer portion 124. 

Referring to figmes 1 6 and 2 1 . the blood sample transfer portion 124 provides a housing 240 which 
receives thesecond syringe outlet202. The housing 240 has an inner wall 242 exposing the channel 126 
and which itself terminates at a resilient seal 244. Positioned in the housing 240 against the seal 244 is a 
collar member 246 which has a central passage 248 which is bordered by a female member 250. The collar 
member 246 also has a central chamber 252 to receive the outer sleeve portion 204. 

Referring to figure 21, the actuating means 236 includes a first actuating portion 260 adjacent the male 
portion206andwhichis displaced by the female member 250 when me second syringe outlet 202 is 
opembly positioned within 

syringe outlet 202 to provide a thread for the LUER fitting for coupling with the needle 222. The sheath 
262isspacedfromthemaleportion 206 to form an annular female portion-receiving passage 264 
therein. The first actuating portion 260 takes the form of a plurality of first actuating elements 266 which 
extendoutwardlyfiomac^^ Asbestseenin 
figure 1 6, the central web 268 is fixed to a block 270 slidably positioned in a passage 27 1 in the body 
portion 122 of the syringe S2. The block 270 has a central bore 272 canying a tubular valve stem 274 ' 
having one end carrying the valve element portion 232 and an opposite end carrying a valve stem head 276, 
which has a peripheral edge region with a sealing element such as an o-ring or the like. The valve stem 
has a pair of floid transfer holes as shown at 277 immediately beside the valve member portion 232. 
thereby forming an inner valve passage as shown in dashed lines at 278 which is in fluid communication 
with the chamber 200. 
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Accordingly, when entering the passage 264, the female member 250 makes contact and displaces the first 
actuating elements 266, which in turn displaces the valve stem 272 and the valve element portion 232, thus 
opening the inner valve passage 278 within the valve stem 272 to the second channel 1 26. 

5 As best seen in figures 21 and 22, the actuating means 236 includes a second actuating portion 282 having 
a plurality of second valve actuating elements 284 extending laterally outwardly beyond the periphery of 
die sheath 262. As will be described, in contrast to the function of the first valve actuating elements 266 to 
"open" the second outlet valve means 230, the second valve actuating elements 284 control the "closing" 
of fee second outlet valve means 230 as the second syringe S2 is separated from the blood sample transfer 
10 portion 124. 



The sheath 262 has a bevelled distal end region 262a and each of the second valve actuating elements 284 
has an inwardly angled free distal end region 284a which nest with the distal end region 262a when the 
valve element portion 232 is engaged with the valve seat portion 234 and provides a firm yet releasable 
15 means of holding the valve element portion 232 in position against the valve seat portion 234 when die 

syringe S2 is removed from the housing 240. Thus, in use, the second valve actuating elements 284 travel 
along an outside surface of Ihe sheath 262 as die valve element portion 232 is displaced relative to the 
valve seat portion 234. 

20 The second valve actuating element 284 includes an abutment flange 284b extending outwardly therefrom 
which is operable to ride against an annular ridge 290 on the collar portion 246. Referring to figure 22, the 
annular ridge 290 can be seen to take an angular or helical path along the circumference of the central 
chamber 252. The abutment flange can be seen extending along a longitudinal slot 292 in Ihe second 
syringe outlet 202 as seen in figures 17, 2 1 and 22. The abutment flange 284b is also dimensioned so that 

25 it projects outwardly beyond the slot 292 when the valve member portion 232 is spaced from the valve seat 
portion (as seen in figure 21) but below the outer elevation of the slot 292 when the valve member portion 
is engaged with the valve seat portion 234 (as seen in figure 22). This allows for the additional user- 
initiated function to close the second syringe outlet valve means 230 when, for example, the syringe S2 is 
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sepa^tedfrornaneedJe 222. In this case, once «he needle 222 has been .emoved, the user n.aygnp.he 
emerging abutment flange 284 anddraw the flange along the slot 292 to close me second syringe outlet 



valve means 230. 



5 Referring to figure 23, me seeond syringe outlet 202 is provided with one or more grooves 294. which 
extend in a part helical fashion along the outer s ,eeve portion 204. The grooves 294 align with pins 296 
extending into the central chamber 252 of the collar member 246, thus requiring the syringe S2 to be 
twisted and pulled simultaneously (as shown by the ribbon ^ ^ ^ ^ tQ ^ ^ ^ 

from the housing 240. The outer sleeve portion 204 is also provided withabore 300 which, when the 

) ^ e -^oP-nvelyposinonedmmehous m g240,ahg M 

The aligned bo.es 300 and 302 may be seen in figure 16 and are provided as part of the locking means 220 
namely by reeeivmgalockmgpm 304 mereh, Tne lockmg P m 304 is mooted in a lock housing 306 
having a sleeve 308 carrying a head portion 3 10 of the pin 304 in sliding relation therewith. 

Further details of the releasable locking means 220 may be seen in figures 24a, 24b and 25. A spring 311 
biases the head portion 310 into the sleeve 308, thereby toward a released position where the locking pin 
304 isremoved from the bore 300. ^U^^^^^^^^^ 
sensitive to the presence of an electric current and in the presence of which will contract from a first 
diameter (as shown in solid lines in figure 25) to a second reduced diameter, shown in dashed lines in 
figure 25. In its first diameter, the ring 3 14 acts as a brace to hold me locldng pm m its fully extended 
position in bores 300, 302. bnco the ring 3 14 ^.^ rf -^^ CB ^'^ teaill ^ 
a reducing in its diameter, the ring 3 14 no longer of sufficient widm to bmco me ,ockmg pin 304 against the 
sleeve308. Consequently, spring 311 biases the locking pin 304 to a position deeper into me sJeeve, thus 
releasing the locking pin 304 from the bore 300, and thus enablmg me syringe S2 to be withdrawn from the 
housing 240. 

There are other arrangements which can provide a similar releasable locking function by the use of a 
release signal. For example, the ring314may be replaced by a ring or loop rr.de ofruse material which 
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^^•^C^iod^^.^^^^,^ ^^^^ 

provided the predetermined electric current, causing the post to vaporize and allowing the pin to b B 
released. 

e,^3,ad which conn^tsre^prerenco^.prede^eacnerent^h^^rere^^^ 
allowing the pin 3M to release under the action of spring 3 1 1. 

15 

^"^".^^ti^pr^^^^^^^^ 
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SA^OMMEDICALFLt^DBLXVERYSYSTE^aud 
EXPRESSION OF OASES FROM MEDICAL FLUIDS DELIVERY SYSTEMS. 
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PCT/eAOO/0.078 tiled September ,5. 2000 e^tied APPARATUS AND PROCESS FOR 
CONDmoNmO MAMMALS BUK> D (the entire contemn ofwrnch are moo*.,** berein by 
rafcrenco). Actively, on. ^.^reaybe^^^p^,,^..^,^^ 
■nvariv. treating ^ « ^a™. for(|feease! ^ ^ ^ _ ^ ^ ^ 

diagnostic investigation, am* as X.rays, CAT Seems, MRr, and tire like. 

Aa atil, be described; the .yam. ^ . vama&m ^ ^ ^ ^ ^ ^ 

^•^-^•^•^Mg^.^^^.^,^^^ 
end, and as shot™ „ 6g „„ 26 , te ^ _____ Mo ^ u 

bch^ me origimttingpatim,, *T" and die treated btood steeple „ ey^e S2, ^ „leaae ^ 
generating means 354 for generating a release signal in response to a positive verification by the 
.eriticationtnear* Tbe release s,gn.l la conveyed to the rehire ^ „ „.„.„, ^ 

predated mnren. „ dte ring 3.4, thereby to nrnde, syringe S3 ope^d, „ delive, dm tren^d 
sample to the originating patient. 



A, wilt* desert,* t^ide^on.^ 354 TO ,o=ared 
10 enthewristbmm.o. Tbc^btialc^,.,.^^^^^^^^ 

sign*. A ^^^'^ ^^^^, 52m ^^^ tmi u 
as will be described 
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Refening to figure 27, the verification means 352 inciudes comparison means 360 for comparing patient 
identity data with treated blood sample identity data, both stored in memory means 362, and signal 
receiving .cans 364 to receive one or mom signals associated with the originating patient identity data 
and/or the blood samp.e identity data (either untreated, treated or both). In this case, the one or more 
s-gnags contain the originating patien, identity data and/or the blood sample identity data. However, as an 
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alternative, the one or more signals may contain data which is associated with or related to the patient or 
blood sample identity data. For example, the data in the signals may include one or more codes which 
allow the patient identity data or the blood sample identify data to be obtained from a data structure in the 
memory means 362 or some other location, for example in the form of a look up table, for instance. 

The memory means 362 may include time value data to determine at least one time value related to a 
predetermined event including and/or between an untreated blood sample collection event.and a treated 
blood sample delivery event The to^^towrtitatad^to^i,^,,,, 
predetermined events including or between the untreated blood sample collection event and the treated 
blood sample delivery event In this case, me verification means may be operable to prevent release of the 
locked third fluid coupling when the elapsed time valve has exceeded a predetermined elapsed time 



maximum value. 



Before treatment of the untreated blood sample, the verification means 352 is also operable to prevent 
treatment of the blood sample when the elapsed time valve has exceeded a predetermined elapsed time 
maximum value. Similarly, following treatment, the verification means 352 is operable to verify a match 
between the untreated blood sample in the first syringe and the originating patient. 

The verification protocol may be implemented in a number of forms, although the most preferred at present 
is by the use of one or more radio frequency signal transmitters and receives, in chip or chipless form and 
popularly referred to as RFID chips or tags. In this case, as shown in figure 28, the wrist band 16 is 
provided with an "active" WB RFID chip 370 while me syringes SI and S2 are both provided with 
"passive" SI RFID chip 372 (see also figure 3) and S2 RFID chip 374 (see also figure 16) respectively. 
The term "active" refers to the ability of the WB RFID chip 370 to send query signals to the SI RFID chip 
372 and the S2 RFID chip 374, both of which are operable in response to the query signal, either to emit a 
signal or to receive and record data. The WB RFID chip 370 is active in that it issues query signals to the 
SI RFID chip 372 to write untreated blood sample identity/verification data thereon. 
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^■ere are a ntunberofiurn) chips currently mrfhrb. „ bMh w . ^ ^ ^ 

MCRF455 chip, and mcmdmg ^ of „, ^ fomi ^ ^ ^ ^ SENSORMATO 

belter than chip lags in terms of withstanding gamma radiation. However, the chip tags tend to be more 
an^.emview.rreenre^higherd.tac^capaci,,. .. is contempt dm, me sensidvi* lo 

radiedon. iU— me advices m cmpreas rags ma, imprev. to ^ fcy _ 

mleTn.d.estailizmgam.ospheressuchaaErOC.thytaremdde). ' 

S2RnDChiP " 4 - ~ toW ^~ch M nbe, 12Ise ^ pprfrtlilttRFrocbii>378to 
provide an idondficuio. code for reasons t„ be described. 

370and ^^-^-d.*rel«n* teltop ^^ to 



may 



A ^^^^b.p ro ^wim«.^^ to ^ taacflvMtatib 
5 couple the wrist band on the patient 



Another alternative is shown in figures 30 to 32 wher«„ , • . v . 

" Ut032 ' wnere ™awnstband381 includes a buckle assembly 382 

havmg a base portion 384 and cover nortion3RiS n,»u 

pornon 386. The base porton 384 is integrally formed with a band 
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388 wbich , ^ UrKbMm forains w 390 to ^ ^ ^ 

382. The bnse prnflon 384 hns . ^ of ^ 392 . 394 ^ „ ..^^ . „ ^ fc 
■rass^e. 390. The covecporoo. 386 is hh^ed to the hM. portion 384 by we, of. Uvmg hfog. ^ ., 
396. Tb. cove, portoo 386 eUo b M a poi, of cevibes 3,8, e«b fM MAeplm ^ ^ 

be~ ra to.pu«39 2 ,394i,„ ac ^ b ^ oW ^ hfa ^ le ^ iB ^^ p ^^ 
tho b^ „ a. .ctivting position flu* wrtb the ^ ^ fte SMp „ ^ 
ecflv.de, positirm. th. „„„„„ ^ „ openible B ^ ^ ^ ^ 

brrradcting w ^ ^ f „ sl . me . ^ ^ ^ ^ ^ ^ ^ 

three. LED Indiotor fights 402, 404, 406 which « op^tod b, daW ootobtoedo^ of ooe „ mooe 
fliereof. Two 3ED's402,404nraybegraenmcotoin, me LED 402 for syringe SI and die LED 404 for 
syringe S2. Each LED may be operable to blink in one phree indicating that die verification protocol is 
e«lro*..tl*S 1 o, S 2p„ c<!!s „ ssttps . The tbiid LED 406 may be provided for alarm situations The 

audit data therein. 



Thev^firm^^^^^.^^^^^ ^ 

Signed . fira, fringe ideahy code which is reproso„«,v. of th. tnttraoted blood fl,.^ ^ „,„ 

Wrts. b^, 16 is .srigratd a wris, b^ ^ ^ ^ fa ^ ^ ^ ^ 

^^^^.fl-flras^^wfl^h^h^c^r^htotode cmm™. d.*. d»rgh 
to ^^^^b.^o,^„ tocra ^ ^^^^^^ 

^^^("^sign.tedeventei^^^ 
verification thereof. 



Thm itt .sl MTOc h*372fi»^„„„.^ sl ^^ tofOT ^ afci ^ ai ^ ito 
-gro.tin,p.tie., i de.ti W d^^eg 1 . WB ^^3 70mfc ^ wi6fi ^ iisasaaM 
signal receiver to receive the first signal. 
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The second syringe S2 is assigned a second syringe identity code, which is representative of the treated 
blood sample therein. The second syringe identity code includes a second time valve representative of the 
time of the treated sample delivery thereto from the blood sample treatment chamber 12 (or a designated 
event either before or after the treated sample delivery step) and/or verification thereof. { 

Thus, the S2 RFID chip 374 functions as a second signal emitter for emitting a second signal carrying the 
treated blood sample identity data and the WB RFID chip 370 functions as a second signal receiver means 
to receive the second signal, wherein the verification means is operable to compare the first signal data with 
data representative of the treated blood sample. 

Referring to figure 29, the verification protocol will now be discussed together with a typical blood 
treatment procedure. 

First, a package is assembled including, among other things, one wristband 16, one SI syringe, one S2 
syringe, one sample treatment chamber 12 and a number of prepared labels (shown at 410 in figure 1) with 
patient identification printed thereon. The WB RFID chip 370 is then activated for use In this particular 
example, the SI RFID chip 370 and the WB RFID chip 372 each contain common patient identity data 
coded as ID1. Hie syringe SI is prepared for a sample by first injecting a solution such as sodium citrate 
into the syringe, as shown in figure 7. 

The syringe SI is then used to draw a sample of blood. Once filled, the SI syringe is brought to within RF 
range of the wristband, whose WB RFID chip 370 verifies that the data read from or emitted by the S 1 
RFID chip 370 corresponds to the patient identify data JD1. Once a positive correlation has been made, the 
WB RFID chip 370 writes a 'time data stamp* TS1 stamp on the SI RFID chip 372, so that it now carries 
both ID 1 +TS1. In this case, the TS1 data is the time count at that instant 

V 

The WB RFID chip 37,0 functions by issuing regular query signals to syringe Si . SI will eventually 
acknowledge the query signal and with a return signal containing S 1 ID1 data which is compared with the 
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wrist band ID1 data. Then, once a positive correlation has been made, the WB RFID chip 370 issues a 
write signal which includes the DDI data as its "header" and the time stamp TS1 in its "payload" (the 
"header" and "payioad" being well known components of RF signals of this type). The TS 1 data will 
change with increasing delay, so that the TS1 signal will be different depending on when the filled SI 
syringe returns to the wristband following blood sample collection. The wristband then measures the 
elapsed time from the start of the procedure (mat is TSO, which, in this case, is the instant mat the WB is 
activated) and the point at which the SI RFID chip acknowledges the query signal In mis case, the WB 
RFID chip 370 may, if desired, halt the process if the elapsed time between TSO and TS1 exceeds a 
predetermined maximum time period. 

For example, the code now in the SI RFID chip 372 may be represented as: 
SI DDI 12/31/03 14:00 

meaning mat the sample in SI is from patient ID1 and the sample collection was recorded at 12/31/03 at 
1400 hours. 

The time data TS 1 may be in any time measure but is conveniently based on "Internet Time" or on a time 
standard such as Greenwich Mean time (GMT), or alternatively may be an elapsed time count 

After the SI RFID chip 372 receives the f SI data, the SI syringe is installed on the chamber (with the S2 
syringe S2 also positioned thereon) which is then delivered to the Blood Treatment Unit (or BTU) 14. 
Here, the SI RFID chip 372 receives a query signal from the BTU RFID chip 376 and, in response thereto, 
emits the data ID1 + TS1. The BTU 14 then calculates the time delay between TS1 and the arrival time of 
SI. In addition, the BTU issues a query signal to the RFID chip 378 on the blood treatment chamber 12 
and, in response thereto, the RFID chip 378 issues a signal containing its identification code to the BTU. 
This identification code, in this case, includes an "enable" code indicating that the treatment chamber 12 
has not been previously used for a blood treatment, thus reducing the risk of containination the current 
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untreated blood sample SI. Alternatively, die RFID chip 378 need not issue an enable code, but rather 
merely emit a signal containing identity data such as a stock number or the like. 

Having calculated the time delay, die BTU then determines if the time delay has exceeded a 
predetermined maximum valve, and if so the BTU 14 shuts down the procedure. Otherwise, thelDl and 
TS 1 data from the syringe SI is recorded in the BTU and the procedure continues with the untreated blood 
sample in the SI syringe being delivered to die treatment cavity 82, by way of an actuator in the BTU 
depressing the.phinger on syringe SI. The BTU 14 then disables the SI RFID chip 374, by writing a 
disable code thereon. In addition, the RFID chip 378 on the blood treatment chamber 1 2 contains an 
identification code and receives a disable code from the BTU 14 when or after the blood sample is 
delivered to it, thereby preventing the treatment chamber 12 from being used again. Alternatively, the 
RFID chip 378 may be disabled in other ways without writing a disable code thereon. For example, the 
RFID chip 378 may be rendered inoperable using other techniques such as by issuing the RFID chip 378 a 
signal causing a fuse to be blown therein. 

The BTU 14 then proceeds to treat the blood sample which is then delivered to S2. The BTU then writes 
the EDI data together with a new time stamp signifying the end of die blood sample treatment "TS3" to 
the S2 RFID chip 374. If desired, the BTU 14 may also include die TS1 stamp, meaning that the data 
written to the S2 RFID chip 374 would include ID1 + TS1 + TS2 +TS3. In this case, TS2 includes the 
treatment start time and TS3 includes the treatment end time. Alternatively, or in addition, TS2 or TS3 
may include a treatment duration time, or some other code indicating that all previous verification steps 
have been successfully carried out. 

For example, the BTU may record the following data: 

SI ID1 12/31/03 14:00 
PATIENT ID 

TREATMENT START 12/3 1/03 14:02 
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TREATMENT END 12/31/03 14:20 
S2ID1 12/31/03 14:20. 

In this case, me PATIENT ID code may include other patient coordinate information mat is manually or 
5 automatically entered into the BTU or alternatively data which is transferred to me BTU from a central data 
storage centre, a server computer a memory bank or the like. 

In this case, the BTU may then record in the S2 RFID chip 374: 
10 S2IDI 12/31/03 14:20 ' 



The syringe S2 is then transported back to the originating patient wearing the wristband and the WB RFID 
chip 370 continually polls me S2 RFID chip 374 until the latter is within range and then emits ID, data 
subsequently read by the WB RFID chip 370, together with the TS3 data. The wristband then calculates 
the time delay between TS3 data and the time of arrival of S2 back to the wristband If the expected time 
day ««ceeded,mewristbanddoesnotpermitmeS2syrmgetofunction. ; 
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me wristband records ID1, and a nme stamp "TS4" which signifies the verification and IDI confirmation 
In addition, the wnst band may also record the PATIENT ID data as well as the IDI + TS1 + TS2 +TS3 if 

receipt thereof, issues a pre«ietermined current on the rmg 314Vrelease me lockmg pin 304, thereby 
rendering S2 operable for injection. 



For example, the WB RFID chip 370 may therefore 

SI IDI 12/31/03 14:00 
S2ID1 12/31/03 14:20 
SAMPLE MATCH 12/31/03 14:30 



record: 
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S2 UNLOCK 12/31/03 14:30. 



The verification protocol is then completed when the TS4 is recorded in the WB RFID chip 370 after it 
performs a sample match between the IDi data on the S2 RFID chip 374 and the WB RFID chip 370. 
Then, the WB RFID chip 370 adds the TS4 data to the IDI data (and if desired, the PATIENT ID data and 
any one of die TS0, TS1, TS2, and TS3 data). The removable portion of the wristband is then separated 
therefrom and matched with the originating patient's record and the patient record is returned to the BTU 
for a data exchange between the WB RFID chip 370 and the BTU 14. 

Alternatively, an RF reading audit record capture station may be provided which is be local to the patient or 
to a patient record area n the medical fccility, thereby eliminating the need for die patient record to be 
returned to the BTU. hi this case, the audit record capture station may be capable of downloading the 
patient record to complete the audit trail. The RF reading audit record capture station may be part of the - 
internal network of the medical facility, either through a wired or wireless data port, or may be part of a 
network localized to one or BTU systems in the medical facility. It may collect data and allow for later 
batch recording to a medium such as a compact disk or other memory or storage device. It may be a 
attached to or integrally formed with a notebook computer, personal data assistant, cell phone or die like.. It 
may also be embodied in software configured to run on a computer, together with an RF reading attachment 
thereon. 



On the other hand, the amount of data may be reduced, simply by providing the TS3 data to the BTU 
which matches it with the EDI data, by relying on the fact that the TS4 indicates that IDI data must match, 
because TS4 exists only because a match was made between die original WB ID data and the S2 data. 

The audit trail is then completed by IDI and TS4 being delivered to BTU or other system. 

The time stamp may also include an "event" code, which may comprise five major events: 
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1) WB start time 

2) SI acknowledge with WB 

3) Start of Treatment 

4) End of Treatment 

5 5) Match between the Treated Sample and the Originating Patient 

The time stamp may also include any one or more of a number of Error 
1) No match 

10 2) S 1 does not match with WB at before/after collection 

3) S2 does not match with WB on return after Treatment 

i 

4) Time Delay- exceed time to collect of blood 

5) Time Delay- exceed time to deliver sample to BTU 

6) Time Delay- exceed time to return to patient 



events 
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20 
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The TS3 time stamp may also include a "match" code as follows: 

01 Match 

02 No match 

j 

The identification means, verification means and/or the release signal generating means may be located in 
several possible locations: For example, verification means and/or the release signal generating means may 
be located on the second syringe S2, for example within the lock bousing 306. In this case, the S2 RPID 
chip 374 may be active to issne query signals to the wrist band 1 6 to receive a signal therefrom containing a 
WB ID signal, and thereafter conduct a comparison between the WB ID data and the ID 1 data. 

Alternatively, the verification means, the identification means and/or the release signal generating means 
maybe located on the on the blood sample transfer portion or the blood treatment unit. 
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Hie wrist band .16 may be replaced by some other article to be warn, carried, attached or ingested by the 
patient, such as a pinned or self adhesive label and the like. 

While the present invention has been described for what are presently considered the preferred 
embodiments, the invention is not so limited To the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within the spirit and scope of the appended claims. 
The scope of the following claims is to be accorded the broadest interpretation so as to encompass all such 
modifications and equivalent structures and functions. 



\ 



35 



CLAIMS: 



10 
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20 2. 



25 3. 



4. 



syringe having a &st body porton, 8 fifstsaniple ttansferpoitioii having 3 first syringe inlet 

^^^■"o-n^^nh^h^.^^^^,^ 

ouaethehrg^e^.eh.e^^aned.ee^fatnnM^ wim „. ehambes infc, lo dfep^e 
the nnn^d b W blood ^ ^ ^ ^ ^ 

•^havh^.ch^r.nae.^^,^,^ hlc^^hrrhltov-ing^nnem.. 
second syringe having a eeoond body pomon and a eeeond n„q, te .hnafe, ^ „, ^ 

sample .ansfee portio. boving a passage n,d, a fts, acceae toeano, whieh is operahl, to f™ . 
de^aorde^^^^^^^^^^^^^ 

syringe „«K mo p^go having a second access haeario. f„ flnid cn„,»^ with ,he sooond 

syringe node,, refcasebm ^ <br fanning a ,cx*ed ^ flnid eo^h^g hen^ ^ seeoM 
^■oearion^^^^^^^^^^^^^^ 

signa.oa^edreddrdrhrid^, me second second., beings whanged 
ftom the mi* add ct^mg to form a fom g, fluld ^ . ^ ^ ^ ^ 
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■be originating paflen.and the he«ad hlood San**, a^ release signrd gen^g ^ to 
8 enandn ga ^ si g mlinl ^ Ba ^. firave ^^ fc ^^^ 

A system as defined in claim 2 wherein the ide.lffle.non means ^ord,. retaue ^ 
means is located on the second syringe body. 

A system as defined in claim 2 wherein the identification means and/or the release si ; 
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means is located on the on the second sample transfer portion, the locking means further comprising 
signal receiving means for receiving the release signal. 

5. A system as defined in claim 2 wherein the identification means and/or the release signal generating 
means is located on an external article, the locking means further comprising signal receiving means 
for receiving the release signal. 

6. A system as defined in claim 5 wherein the external article is carried by or worn by the originating 
patient 

i 

7. A system as defined in claim 6 wherein the external article includes a wrist band. 

.8. A system as defined in claim 6 wherein the external article contains a removable portion containing 
audit data relating to the patient and/or the treated blood sample. 



9. A system as defined in claim 2 wherein the verification means includes comparison means for 
comparing originating patient identity data with the treated blood sample identity data, signal 
receiving means to receive one or more signals associated with the originating patient identity data 
and/or the blood sample identity data, and memory means for storing the patient identity data and , 

20 the treated blood sample identity data. 

10. A system as defined in claim 9 wherein the one or more signals contain the originating patient 
identity data and/or the blood sample identity data. 

25 11. A system as defined in claim 9, wherein the memory means stores time value data to determine at 
least one time value related to a predetermined event including or between an untreated blood 
sample collection event and a treated blood sample delivery event. 
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A system as defined in claim 1 1 wherein the time value includes at least one elapsed time vahie 
between two predetermined events including or between the untreated blood sample collection event 
and the treated blood sample delivery event 

A system as defined in claim 12 wherein the verification means is operable to prevent release of the 
locked third fluid coupling when the elapsed time valve has exceeded a predetermined elapsed time 
maximum value. I 

A system as defined in claim 12, further comprising a blood treatment unit to treat the blood sample 
in the blood sample treatment chamber, the verification means being operable to prevent treatment 
of the blood sample when the elapsed time valve has exceeded a predetermined elapsed time 
maximum value. 

A system as defined in claim 9 wherein the verification means is operable to verify a match between 
the untreated blood sample in the first syringe and the originating patient 

A system as defined in claim 15 wherein the first syringe is assigned a first syringe identity code 
which is representative of the untreated blood sample therein, and the originating patient is assigned 
an originating patient identity code which is representative of the originating patient, wherein the 
first syringe and originating patient identity codes include related or common data. 

A system as defined in claim 16 wherein first syringe identity code includes a first time value 
representative of the time of untreated sample collection from the originating patient and/or 
verification thereof. 

A system as defined in claim 16 wherein the second syringe is assigned a second syringe identity 
code, which is representative of the treated blood sample therein. 
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A system as defined in claim 1 8 wherein the second syringe identity code includes a second time 
valve representative of the time of the treated sample delivery thereto from the blood sample 
treatment chamber and/or verification thereof 



20. A system as defined in claim 2 wherein the identification means includes a first signal emitting 
means for emitting a first signal canying untreated blood sample identity data and a first signal 
receiving means to receive the first signal 



21. A system as defined in claim 20 wherein the first signal emitting means is located on the first 
0 syringe. 

/ 

22. A system as defined in claim 2 wherein the identification means includes a second signal emitting 
means for emitting a second signal carrying the treated blood sample identity data and a second 
signal receiving means to receive the second signal. 



23 . A device as defined in claim 22 wherein the second signal emitting means is located on the second 
syringe. 
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A system as defined in claim 1 wherein the first body portion of the first syringe includes an 
untreated blood sample receiving chamber and the first sample transfer portion includes a passage 
joining the untreated blood sample receiving chamber with the first syringe inlet and the first syringe 
outlet, and first syringe inlet valve means for controlling the flow of blood through the first syringe 



inlet 
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A system as defined in claim 24, the first syringe inlet valve means including a septum, further 
comprising a complementary penetrating member located on or intermediate to the external blood 
collection article and in an engaged position therewith. 
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A system as defined in claim 1 wherein the second blood sample transfer portion includes a filtered 
vent outlet in die passagb for expelling one or more gas constituents in the treated blood sample. 



A system as defined in claim 1 wherein one or both of the dedicated first and second couplings are 
operable releasably to lock the first sample transfer portion of the first syringe and the second 
sample transfer portion of the second syringe with the blood sample treatment chamber in respective 
open fluid transfer conditions. 

A system as defined in claim 27 wherein one or both of the dedicated first and second couplings are 
operable to establish the locked open fluid transfer condition upon relative rotational displacement 
between the blood sample treatment chamber and the corresponding first and second sample transfer 
portions. 

A system as defined in claim 1 wherein the second syringe outlet includes second syringe oudet 
valve means for controlling the flow of the blood sample there through. 

A system as defined in claim 29 wherein the second syringe outlet valve means includes a valve 
element potion and a valve seat portion, and actuating means for actuating the valve element portion 
relative to the valve seat portion, the actuating means being operable to displace the valve element 
from the valve seat portion when the second body portion is engaged with the second sample 
transfer portion. 

A system as defined in claim 30 wherein the second sample transfer portion includes a housing to 
receive the second syringe outlet therein, the housing having a female member in fluid 
communication with flie second access location, the second syringe outlet including a male portion 
to engage the female portion, the actuating means including an actuating portion adjacent the male 
portion to be displaced by the female portion on engagement of the female portion with the male 
portion. 
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A system as defined in claim 3 1 , further comprising an outer sheath portion spaced from the male 
portion to form an annular female portion-receiving passage therein, the actuating portion including 
at least one first actuating element positioned in the annular passage. 

A system as defined in claim 29 wherein the second syringe outlet valve means includes a valve 
element potion and a valve seat portion, and actuating means for actuating die valve element portion 
relative to fee valve seat portion, the actuating means being operable to engage the valve element 
with the valve seat portion when the second body portion is separated from the second sample 
transfer portion, and a second syringe oudet end portion extending outwardly from the second body 
portion. 

A system as defined in claim 33 wherein the actuating portion includes at least one second valve 
actuating element which extends laterally outwardly beyond the second syringe outlet end portion, 

A system as defined in claim 34 wherein the second outlet end portion has a bevelled distal end and 
the second valve actuating element has a distal end region which is configured to engage the 
bevelled distal end of the second oudet end portion. 

A system as defined in claim 35 wherein the distal end region of the second valve actuating element 
is angled to nest with the bevelled distal end of the second outlet end portion when the valve element 
portion is engaged with the valve seat portion. 

A system as defined in claim 36 wherein the second valve actuating element is arranged to travel 
along an outside surface of the second outlet end portion as the valve portion is displaced relative to 
the valve seat portion. 

A system as defined in claim 37, further comprising a collar member located within the housing, the 
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collar member including a chamber to receive the second outlet end portion to form the third fluid 
coupling. 



39. A system as defined in claim 38 wherein the second valve actuating element includes an abutment 
flange extending outwardly therefrom, the abutment flange being operable to abut a designated 
location in the chamber when the second syringe outlet is removed from the chamber. 

40. A system as defined as claim 38 wherein the releasable lock means includes a barrier member 
positioned adjacent the second access location and moveable between a locked position in which the 
barrier member engages the second outlet end portion, and a release position in which the barrier 
member is retracted from the second outlet end portion. 

41. A system as defined in claim 40 wherein the barrier member is biased to the release position. 

«. A system as defined in claim 4 1, further comprising a brace means for bracing the barrier in the 
locked position, wherein the brace means is releasable in the presence of a predetermined current 

3. A materia] dispensing device, comprising a material container portion and a material transfer 

portion, the material transfer portion including a passage for the transfer of materials to and from the 
material container portion, me passage having a first access location in fluid conjunction with 
the material container portion and a second access location, and second access location control 
means for controlling the flow of material through the second access location, the second access 
location control means mcluding a penetrable septum which is operable in an unpenetrated condition 
in which the passage is closed and a penetrated condition in which the passage is open, and a third 
access location, the third access location including a means for forming a dedicated fluid coupling 
with a medical materials dispenser. 

A device as defined in claim 43 wherein the material container portion is integrally fonned with the 
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material transfer portion. 

45. A device as defined in claim 44 wherein the material is a medical fluid. 

5 46. A device as defined in claim 43 wherein the septum includes a block of resilient material. 

47. A device as defined in claim46, the block having a diameter and a depth, wherein the depth 
approximates tbe diameter. 



10 48. Adeviceasdefinedmclaim47,^ 

the device further comprising a penetrating member for penetrating the septum, the penetrating 
menxber being associated with a flange which is engageable with the septum housing portion. . 

49. A device as defined in claim 48 wherein the flange is complementary with an outer surface on the 
15 housing portion. 



50. ^-^fined^ 

therefrom to form a peripheral cavity to receive the flange on the material transfer portion. 

20 51. A device as defined* claim 43 whe^ 

the first penetrating member. " 



52. A device as defined in claim 51 wherein the first penetrating member is a hollow or grooved spike 
member. 
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53. A device as defined in claim 52 wherein the septum is located adjacent an end flange, the end flange 
having an opening with a predetermined cross section to match the cross section of the spike 



member. 
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54. A device as defined in claim 53, further comprising an inner septum passage adjacent the end flange, 
at least one lock member movable between an operable position to obstruct the inner septum 
passage and an inoperable position, the lock member further including displacement means for 
displacing the locking member to the inoperable position by the presence of the spike member of a 
minimum lateral dimension in the inner septum passage. 



55. 



A device as defined in claim 54. further comprising a pair of lock members, each of which includes 
an outer lock flange and wherein, in the operable position, the lock flanges overlap one another. 



56. A device as defined in claim 55 wherein the displacement means includes a shank portion located 
on each lock member adjacent the outer lock flange, the shank portions arranged to lie adjacent one 
another in the inner septum passage in the operable position, the shank portions being movable to 
the inoperable position when the spike member of minimum lateral dimension is introduced between 
15 the shank portions. 



57. A device as defined in claim 48 wherein the penetrating member is provided on a materia! delivery 
portion. 



20 58. A device as defined in claim 57 whemin the material delivery portion further comprises a base 
supporting the penetrating member and the flange on one side thereof. 



59. 



A device as defined in claim 58 wherein the penetrating member is a hollow or grooved spike 
member and the base further comprises a conduit positioned on a side opposite the spike and in fluid 



25 communication therewith. 



60. 



A device as defined in claim 59 wherein the material delivery portion includes a needle and/or 
needle catheter in fluid communication with the conduit 
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61. A device as defined in claim 43 wherein the materia, container portion includes one or more 
syringes, IV bottles, powder and/or atomized fluids and/or gas inhalant dispensers, imp Iant 

' deUV ^^ Bre ' Ve ^ gastrointestinal feeding tubes, o, a 

plurality and/or a combination thereof. 

62. Amaterialdispensmgdevice.cnmprisinga chamber and an oudet, valve means for controlling the 
outlet, the valve means including a penetrable septum which is operable in an unpenetrated 
condidonmwluchthe^^^ 

approximates the diameter, an end flange, the end flange having an opening with a predetermined 
cross section, and a penetrating member for penetrating ^ septum „ ^ fc ^ 
penetrating member having a matching cross.section which matches the cross section of the opening 
in close fitting relationship therewith, wherein the opening prevents access to the septum by 
penetrating members without the matching cross section. 



63. 



64. 



P^^U,.,^^^^^^^^^^^^^^ 
in the inner septum passage. 

A device for controlling a medical materials dispenser, comprising a control portion, the control 
portron having a housing with a passage therein, the passage fcnning a first fluid coupling witha 
dehvery outlet portion on the medical materials dispenser, and a second fluid coupling with a 
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medical materials receptacle; and releasabie locking means for locking the first fluid coupling, the 
lock means being operable between a locked condition and unlocked condition in response to an 
actuation signal generated by an external device. 

5 65. A device as defined in claim 64 wherein the medical materials dispenser includes one or more 
syringes, IV bottles, powder and/or atomized fluids and/or gas inhalant dispensers, implant 
delivery dispensers, ventilators, syringe pumps, intubation tubes, gastrointestinal feeding tubes, or a 
plurality and/or a combination thereof. 

10 66. A device as defined in claim 64 wherein the passage includes a gas discharge vent to permit the gas 
from the medical materials dispenser to be discharged there through. 

67. A system as defined as claim 64 wherein the releasabie lock means includes a barrier member 

moveable between a locked position in which the barrier member engages the delivery outlet portion 
15 and a release position in which the barrier member is retracted from the delivery outlet portion. 
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68. A system as defined in claim 67 wherein the barrier member is biased to the release position. 

69. A system as defined in claim 68, further comprising a brace means for bracing the barrier in the 
locked position, wherein the brace means is releasabie in the presence of a predetermined current 



70. A syringe device comprising a syringe body, the syringe body having a first body portion with a 
cavity formed therein, a plunger in sealed engagement with the cavity to form a fluid receiving 
chamber, the syringe body having a second body portion, the second body portion having a passage 
25 formed therein, the passage having a first access location in fluid communication with the chamber 

and a second end terminating at a second access location, the passage having a third access location, 
wherein at least one of the second and third access locations includes a penetrable septum which is 
operable in an unpenetrated condition in which the passage is closed and in a penetrated condition in 
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which the passage is open. 



71. A device as defined in claim 70 wherein the first syringe body is integrally formed with the second 
syringe body. 

\ 

72. A device as defined in claim 70 wherein theseptum includes a block of resilient material, having a 
diameter and a depth, wherein the depth approximates the diameter. 

73. A device as defined in claim 72 wherein the second syringe body portion includes a septum housing 
portion containing the septum, the device further comprising a penetrating member for penetrating 
the septum, the penetrating member being associated with a flange which is engageable with the 
septum housing portion. 

74. A device as defined in claim 73 wherein the flange is complementary with an outer surface on the 
housing portion. 



-75. - A device-as defined in claim 74 wherein, in the engaged position, "the material is flowable through 
the first penetrating member. 

76. A method of monitoring a material sample from a patient, comprising the steps of, 

- collecting the sample from the patient with a first collection device; 

- associating the patient with a first signal carrying data representative of the sample; 

- associating the first collection device with a second signal carrying data representative of the 
sample; 
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- delivering fee sample to a sample treatment chamber, 
" processing the sample to form a processed sample; 

- collecting the sample in a second collection device; 

- associating the second collection device with a third signal carrying data representative of the 
processed sample; 

- comparing the data in the first and third signals to link the processed sample with the patient; and 
thereafter; 

- delivering the processed sample to the patient. 

A method of monitoring a material sample from a patient, comprising the steps of, 

- collecting the sample from the patient with a first coUection^evice; 

- associating the patient with a first signal carrying data representative of the sample; 

- associating the first collection device with a second signal carrying data representative of the 
sample; 

- delivering the sample to a sample treatment chamber; 

- processing the sample to form a processed sample; 

- collecting the processed sample in a second collection device; 



- associate the second collection device with a third signal carrying data representative of the 
processed sample; 



- comparing the dam in the first and third signals to link the processed sample with the patient; and 
thereafter; 



- Preventing delivery of the processed sample until a positive association has been made between the 
processed sample and the patient. 

78. A method of monitoring a material sample from a patient, comprising the steps of, 

- collecting the sample from the patient with a first collection device; 

- associating the patient with a first signal carrying data representative of the sample; 

- associating the first collection device with a second signal carrying data representative of the 
sample;" 

- delivering the sample to a sample treatment chamber; 

- processing the sample to form a processed sample; 



- associating the processed sample with a third signal carrying data representative of the processed 
sample; 



- comparing the data in the fhst and third signals to link the sample as processed with the patient and 
thereafter; 
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assembling a patient record including the data in one or more of the first, second and third signals. 
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ABSTRACT 



Disclosed herein is a system for Hie collection, treatment and delivery of an autologous Wood sample, 
comprising a first syringe having a first body portion. A first sample transfer portion has a first syringe 
inlet for drawing an untreated blood sample from a patient and a first syringe outlet for dispensing the 
untreated blood sample. A blood sample treatment chamber having a chamber inlet, the first syringe outlet 
being operable to establish a dedicated first fluid coupling with the chamber inlet to dispense the untreated 
blood sample to the blood sample treatment chamber. The blood sample treatment chamber having a 
chamber outlet for dispensing a treated blood sample following treatment The second syringe has a 
second body portion and a second sample transfer portion, the second sample transfer portion having a 
passage with a first access location which is operable to form a dedicated second fluid coupling with the 
chamber outlet The second body portion has a second syringe outlet the passage having a second access 
location for fluid communication with the second syringe outlet, releasable lock means for forming a 
locked third fluid coupling between the second access location and the second syringe oudet The lock 
1 5 means is operable in response to a release signal to release the third fluid coupling, the second syringe 

outlet being operable when released fro m the th ird fluid c oupling to form a fourth fluid coupjnig with a _ 

blood sample delivery unit 
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